Soils, Footings &
Foundation

THE BASE

2021 International Residential Code

“Disclaimer”

The opinions expressed in this presentation are the opinions of the
presenter Russell Thornburg and do not represent the official opinion
of the International Code Council (ICC) or that of the administrative
authority of any jurisdiction. As always, the Building Official of the
Jurisdiction, County or State has the final authority.

This presentation is used as a guideline for the instructor and no part
of this work may be reproduced, distributed or transmitted in any form
or by any means, including, without limitation, electronic, optical or
mechanical, without advance written permission from Russell
Thornburg and from those who gave Russell permission.

In Reference to all: Materials / Products / Illustrations / Pictures

and comments of this Presentation

“Do no

...that any picture in this presentation is in compliance of code,
’s listing etc.

...that any product has been fully researched to the intent of the code

...that any product that can be sold / purchased meets any code requirements

...that any one product has been tested and meets the intent of any
past/current adopted code:

...that any product has been properly installed unless you have done a
complete thorough research of that product through the manufacture

installation instruction, approved acceptable tested listing, and have reviewed

its current evaluation report requirements by approved testing agency.
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INSTRUCTOR:

Russell Thornburg
507.413.2027
3l

Background:
Building Contractor - 1984 to present
Building Inspector Technician - 1997 - 2 years
Field Inspector - 1997 - 2020

Residential Plans Examiner - 1997 - to present
Code Development Committee - started 2001
Instructor— 1998 - present

Code Consultant - 2008 to present

Program Manager - Short Stint

ornburgCodeServices.com

“Disclaimer”

text in this presentation does not ne ly represent actual
nguage. The presented text may summarize, highlight or
e the code section. Additional provisions or exceptions may
included in the actual code section. References to the code
sections are given for the purpose of verifying the complete provisions

of the code section. €

Participants of the code are responsible for reading, studying,
(reading & studying) interpreting (attending code panel
committee discussions), and enforcing the c s directed by the

their code administrators.

Have a question?


mailto:russell.thornburg1@gmail.com

Resources Material

The text and the material that is in this program come
from the International Residential Code, the International
Building Code, and from publications published by the
Masonry Institute of America, American Society for
and Materials, American Concrete Institute, the

Concrete Reinforcing Steel Institute.

gineered Design

When structural element IB‘

exceeds limits of IRC. -

“Accepted engineering
practice.”

May be portion or entire
structure.

Reference IBC.

Purpose

all be made after pole:
avated and any required form
ng steel is in plac ipported prior to the
. The foundation inspection shall include excavations
for thickened slabs intended for the support of bearing walls, partitio
tructural supports, or equipment and special requirements for wood
foundatior

® The purpc
foundtions c:

® Before any nspection is made the approved construction document mus
reviewed befo dequate inspection can be ma

R109.1.1 Foundation inspection.

IRC Provisions

m Prescriptive Code.

m “Cookbook” with
ingredients.

m Limits.

m It is the worst house
you can build by law!
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Resources Tools

Soils — Montana

MONTANA SOIL SURVEY ™
Mapping Sta
December, 2009
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Soil

m Definitions:
= Supporting rooted plant life (Pedology)
= Solid Earth materials altered by physical, chemical,
and biological processes (Geology)
= Land-use planning: Soil suitability is large part of
land capability
= Bearing capaci
= Water table

m Waste disposal: Soil properties are critical

Soil Water

m Soil pores filled with air or liquid (most often water)

m Soil in saturated condition, if filled with water;
otherwise unsaturated

m The saturation level of soil water changes with
climate (hardly saturated in arid climate) and seasons
(deficit vs. surplus conditions)

= Movement of water: important in pollution
monitoring and management

TABLE R405.1  unified Soil ion System Used by

Major Division Group Symbol Soil Group Name

Clean  Loss than ow Weilgraded gravel
goee Mfem Poorly graded gravel
Dity  Mors than Sity gravel

grovels  12% fines Clayey gravel
Clean  Lass than Wellgraded sand
sands - Stines Poorly graded sand

COARSEGRAINED SOILS
aegse than 0.074 miml

Dirty More than Sitty sand

sands  12% fines Clayey sand
sik

Micacaous silt
Organic silt
siny oy

High plastlc clay

FINEGRAINED SOILS.

Organic clay

Prodominantly organics Poat and muck

urstary between sond and sit that engineers use. Geclogists use 0.063 mm

Soil
Texture

m Verbal
description of
particle-size
distribution

= Example:

= 20% clay
= 37% silt
= 43% sand

100 90 80

oil Taxonomy

= Soil classification based on physical and chemical
properties of the soil profile

= Unified soil classification system: widely used in

engineering practice, based on particle size, abundance

of organic material, and odor
= USDA taxonomy: widely used in agriculture
= Descriptive:

= Pedocal — lime-rich (arid)

= Pedalfer — iron-rich (humid)

Engineering Properties of Soils (1)

m Strength: Soil’s ability to
resist deformation, function
of cohesive and frictional
forces between soil particles

= Sensitivity: Measuring the
changes in soil strength from
disturbances

= Compressibility: Soil’s
tendency to consolidate or
decrease in volume
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http://soils.usda.gov/technical/classification/taxonomy/
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Engineering Properties of Soils (2) Engineering Properties of Soils (3)

= Ease of excavation: The degree of ease to remove
m Erodibi Z vi soil using certain equipment during construction
which soil is removed by

5 = Shrink-swell potential:
wind or water

Soil’s tendency to gain

= Hydraulic conductivity: i T i, or lose water
The ease of soil to allow o > ] g = Expansive soils: Causing
water to move through A significant environmental

| K problems in the U.S.

m Corrosion potential:
Chemical interaction with
metals

= Changes in moisture content

= Topography and drainage also significant

Settlement Compared to Shrinkage Expansive Soils

Shrink is a recoverable decrease in volume meaning if the soil
gets wet, the soil will increase volume again.

SETTLEMENT 23  SHRINK

. SWELLING
Settlement is a permanent non-recoverable volume change due

to water or air being “squeezed” out of the soil.

Parameters Used in Classification System ASTM Standards

m Particle Size m Lab Data Classification is by
ASTM D2487

= Classification of Peat Samples, see ASTM D 4427
m Field Classification is by D2488

m Water Holding and Plasticity

m Organic Content
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Definitions Sieve Analyses

m Particle Sizes
m Gradation or Mechanical Gravels
Analyses :
= Sieves for larger particles

= Hydrometer for fine particles

Sieve Analysis Sieve Designation - Large

Sieves larger
than the #4
sieve are
designated by
the size of the
openings in the
sieve

Sieve Designation - Smaller Particle Size Definition

Smaller sieves are = System based only on particles smaller than 3-inches

numbered according u Cobbles are 3”to 12”
to the number of 1-inch = Boulders are > 12”
openings per inch

# 10 sieve



M Drive/Power Point Presentation/By Chapter & Topic - 06/Soils-Footings & Foundations/HyperLink Soils Ftgs & Fdns/Dirt Shake.jpg

Gravel / Sand / Fines

m Gravels are between # 4 sieve and 3”
m Sands are between # 200 sieve and # 4 sieve

m Fines ate smaller than # 200 sieve

Making Basic Foundation Decisions

= Site Conditions
The topography
Water table locat
Soil type

2/13/2023

Two Parts to the
Foundation System

= Substructure
Consists of structural components setving as medium through
which building loads are transmitted to supporting earth (soil
or rock).

m Soil
Using soil (including rock) as structural material to carry the
load of the building.
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Soil Classifications Plasticity Index (PI) (%)

FINE GRAINED SOLS
US Army Corps of Engineers (USCE) divides soils e m'ﬂl“:'emw:zf,“"f;
5 . . . T iy o e k. amcie o i
that have been classified into the major soil it wih shght piasicy "~
5 Tnorgant claye of o 1o TedhaT
categories by letter symbols, such as— v s L | ravelly ceys, sandy clays
A

S for sand.

Organic silts and organic silly clays of
plasticity

sandy or silly sails,

G for gravel. surs
. ‘AnD
M for silt. il

C for clay. ot dratier

tays of high plasticity, fat

Organic ciays of medium to high
plasticity, organd sills

HIGHLY
ORGANIC Peat and olher highly organic sails
SoILS

Soil Identification Soil Identification

® A soil that can be rolled into a 1/8-inch diameter thread at some moisture content
that cannot be rolled in this manner are nonplastic

Roll or a Thread Test
‘The number of times that the thread may be lumped

ure of the degree of icity of the soil. After the PL is reached, the degree ® Medium plastic s: oils, (CL). The soil may be re{nolded into a ball, but ?he b.all
of plasticity may be described as follow 1l crack and easily crumble {Jnder pressure of the fingers. Low pl. thASOIIS,
7 7 (CL), (ML), or (MH). T il cannot be lumped together into without
completely breaking up.
" Roll or a Thread Test

= Highly pl: S b soil and the ball
deformed under extreme pressure by the fingers without c; ng or
crumbling.

moisture content.

Soils Test

m Areas proven to have poor soils

= Building official shall determine if
soils test required

= Test by approved agency

= Test by approved method
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Engineering Properties of Soils

able R4(
= Shrink-swell potential:

e [ et o | T | ot Soil’s tendency to gain

& = = or lose water

- S = - = Expansive soils: Causing

s eam werun ™ gnificant environmental
o u. - o Low problems in the U.S.

a i U = Changes in moisture content
I - — — i = Topography and drainage

. - | e also significant

) s tistac vy W | Hign

CRIFIED SOl StAsSIEieATION SvaTEm

Foundations on Expansive Soils.

Foundation and floor slabs for buildings located on expansive soils shall be —
designed in accordance with Section 1808.6 of the International Building R
Code.

Slab-on-ground and other foundation systems which have performed
adequately in soil conditions similar to those encountered at the building site
are permitted subject to the approval of the building official.

Expansive soils classifications.

g all four of the following provisions shall be considered expansive, except
that tests to show compliance with Items 1, 2 and 3 shall not be required if the test
prescribed in Item 4 is conducted:

. Plasticity Index (PI) of 15 or greater, determined in accordance with
ASTM D 4318.

. More than 10 percent of the soil particles pass a No. 200 sieve, determined in
accordance with ASTM D 422.

. More than 10 percent of the soil particles are less than 5 micrometers in size,
determined in accordance with ASTM D 422.

. Expansion Index greater than 20, determined in accordance with ASTM D 4829.

The Building Official The Big Picture

= R104.1 General.
= The building official is hereby authorized and directed to
enforce the provisions of this code. The building official
shall have the authority to render interpretations of this
code and to adopt policies and procedures in order to
clarify the application of its provisions.

m Cohesionless soils
(sand or gravel)
= Cohesive soils
(silt and clay matrix soils)
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Water and its affect

® Water weighs 62.4 pcf
and will exert that
pressure per foot of
head depth. L/

EQUIVALENT FLUID PRESSURE:

LN d bel Water - 62.4 pcf Gravel - 135 pcf
S we get eeper below Concrete - 140 pef Siit - 110 pcf

the surface the pressure ' . Clay - 100 pef
will increase. ;

Pressure exert to Foundation Wall Pressure exert to Foundation Wall

G RESISTANCE

Fic
TRIANGULAR PRESSURE DISTRIBUTION ON A BASEMENT
FOUNDATION WALL
“TRIANGLER

Mixture

Concrete should
be made up of :
* 10% cement

* 20% water

* 30% sand

* 40% gravel




Water / Cement Ratio

Add 20 gallons to
a 10 yard load and
we can lose 400 to
500 psi

Water / Cement Ratio

Reduced density,
increased porosity
Add to much water and
you increase volume and
after drying all you have is
air.

Water / Cement Ratio

Pe al y

m After concrete cures,

those capillary voids
let water and vapor
move through finished
slabs and walls.
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Water / Cement Ratio

o to 30% is for

ration reaction
40% to 50% to make
concrete workable
The extra water added
will evaporate out and
concrete shrinks and
cracks

General Knowledge

Evaporation
llons of water per
of concrete
® Including footings, walls and
slab about 400 to 700 gallons
of water vapor will enter the
house within a 3 year period

Code Language + Standards

Concrete shall have a min. specified compressive strength of , as shown in Table
R402.2.

Concrete subject to moderate or severe weathering as indicated in Table R301.2(1)
shall be air entrained as specified in Table R402.2.

The maximum weight of fly ash, other pozzolans, silica fume, slag or blended cements
that is included in concrete mixtures for garage floor slabs and for exterior porches,
carport slabs and steps that will be exposed to deicing chemi ull not exceed the
percentages of the total weight of cementitious materials specified in Section 4.2.3 of
ACI 318.

Materials used in concrete, the concrete itself and forms shall conform to requirements
ction or ACI 318. R404.1.3.3_-Concrete, Materials for concre

10
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COde Language + Standards e ) Discussion Iteml . .
What is the maximum number of drum revolutions permitted & maximum

batch time allowed before ready- mixed concrete must be deposited?

ASTM C94 or ASTM C

m ACI 318

American Concrete Institute 332R-84

Plans and Other Paperwork

Redi-mix concrete.

Trip ticket to identify concrete mix
proportions (Minimum Compressive Approved plans must
Strength per IRC table R402.2 ... 2,500 o

psi typical). d = be on site

Air entrainment (if required ... 5to 7
percent).

= Address, lot and
block cottrect on

plans

Traveltime and drum rotation (1 '/,
hours and 300 revolutions maximum).

Plans and Other Paperw

H Survey

Should be verify that the = Survey
proposed dwelling will
work on the lot. . = Setbacks (zoning code).

= Location on lot

= Elevations of structure
(footings, top of foundati
garage floor).

® Grade drainage.

Local planning and zoning

11
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Location Identified Footing Elevation

Handout

Survey.

= Form Survey
Easier to check the
setbacks on the plan than ) > = Location on the Lot
to move the house! ; y

u Check the Form
survey

= Finished Floor
Elevation

Plans and Other Paperwork Elevation

It’s to Late now!!!!

Plans and Other Paperwork Lot Benching

m Lot benching appropriately for design

= Benching should allow for proper drainage

- = R401.3 Drainage.
m Plan matches forms °

= Surface drainage must be diverted to a storm sewer conveyance or other
approved point of collection that does not create a hazard. Lots must be
graded to drain surface water away from foundation walls. The grade
must fall a minimum of 6” within the first 10’ feet.
u E: i here lot li it
the structure. Imper s s es within 10’ of the building foun:
sloped a minimum of 2 percent away from the building.

12
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R401.3 Drainage

B Surface drainage shall be diverted to an approved point
of collection with a minimum fall of 6 inches within the
first 10 feet. m Enough forms up to locate foundation and piers

k location on lot or form survey. Be sure to also look up!

= Exceptions: m Does the plan specify size, shape, depth, location and
= Drains or swales must be constructed to ensure drainage away from
the structure

= Impervious surfaces within 10’ of the foundation must slope minimum m Water in piers. Due to soil and site can the water L
of 2% away from building.

reinforceme

Footings

= Minimum 2500psi concrete (Table R402.2)

m Reinforcement 3” from bottom (R40 o))

= Minimum depth extend below frost line but be at
least 12” into undisturbed soil (R403.1.4)

= Top of footing level. Bottom slope not to exceed
10% or be stepped. (R403.1.5)

R403

Foundations Types Form Placement

= Slab on grade .
° ® Forms should be braced, tight and set to prevent

displacement
ional (rebar) N
X - i = Slab exp de
® Suspended foundation

= R404.1.6 Height above finished grade.

nd masonty foundation walls must extend abov
ade adjacent to the foundation at all points a minimum
of 4” where masonry veneer is used and a minimum of 6”

m Pier and beam elsewhere.

13


HyperLink Soils Ftgs & Fdns/Drainage R403.1 - 2.pdf
HyperLink Soils Ftgs & Fdns/Drainage R403.1 - 3.pdf
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R404.1.3.3.5 Consolidation of concrete.
m Concrete shall be consolidated by suitable means during placement and shall be
ked around embedded items and reinforcement and into corners of forms.
y-in-place forms are used, concret all be consolidated by internal
vibration.
R404.1.3.3.6 Form materials and form ties.
= Forms shall be made of wood, steel, aluminum, plastic, a composite of cement and
foam insulation, a composite of cement and wood chips, or other approved
material suitable for supporting and containing concrete.
= Forms shall provide sufficient strength to contain conc during the conc:

==

Height above grade

Concrete and masonry foundation walls shall extend above the finished grade

adjacent to the foundation at all points a minimum of 4 inches where masonry

veneer is used and a minimum of 6 inches elsewhere.

R404.1.6

2/13/2023

Water / Cement Ratio

After concrete cures, those
apillary voids let water ang
>t move through finished
slabs and wall

o
o
Co!

Grade Beam

® Beam location, depth and width should be per plan
m Beams shall be a minimum of 12” into undisturbed soil
m Beams shall be free of debris and water

® Beams can deviate around plumbing but the design
engineer should be notified of this condition and approve
the deviation.

Other Trade Requirements

m Verify concrete encased electrode is installed
= All penetrations are sleeved and copper or PVC
® Mechanical underground is properly alled

= Review onsite in tion card

14
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Penetrations HVAC Inspected

Footing Inspection

Redi-mix.

Slump (is a measure of the consis
the conc; a hould be the minimum
that will permit efficient placing of the

concrete).
Mi ive strength

of con 2500, 3000 or 3500

depending on weather and the location

Table R402.2

To Verify Compliance

TABLE RA022
MINIMUM SPECIFIED COMPRESSIVE S TRENGTH OF CONCRETE
SN SPECINED COMPRESSHE STRENGTH 171

e omcesnaar conere e
m Batch Ticket

LS

What is the compressiv
strength of this concrete?
water has been = Section 14
of ASTM

How long has it been between
batch plant & placement or

15
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Concrete and Masonry Foundation
Walls

Concrete and masonry foundation walls shall be selected and constructed in:
® Accordance with the provisions of Section R404 or
= Accordance with ACI 318, ACI 332, PCA 100, TMS 402

= When ACI 318, ACI 332, PCA 100 or TMS 402 or the provisions of Section
R404 & 608 are used:
= to design concrete or masonry foundation walls,
= project dr.
= typical details and specifications are not required to bear the seal of the architect or
engineer responsible for design,

= unless otherwise required by the of the jurisdiction having authority.

R404.1.2& R404.1.3

Requirements R401.4.2 Compressible or shifting soil

B Foundation construction shall be capable of
accommodating all loads according to
Slesilerm L el off it g die soils to a depth and width sufficient to assure stable moisture
resulting loads to the supporting soil. Fill

content.

shall be designed, installed and tested in

accordance with accepted engineering

practice.

ed as footings for wood and
precast concrete foundations shall comply
with Section R403. [R401.2]

Footing

H Soil.

pacity appropriate for the
gn of the footings?

= 55 = Free of frost, ice, or

Drought ding wa

16



Footing

Buried Debris

Reality

‘At coch of e boring locations, we reccanmen th followng excivation depths

Boring Surfice |
Mumber | Elevstion () 5on D,
1500 pf )

IRC Map for Concrete

FIGURE R301.2(4)
WEATHERING PROBABILITY MAP FOR CONCRETE a, b

L MODERATE

[ MeaLicsLE
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FROPERTIES OF SOILS CL T THE UNFIED S0IL CL

VsIED o
ASSIFCANOH

LUME CHANGE
sou | u FOTENTAL
GROUP | SYSTEM SYMEOL s0n e

Figure R301.2(3)

Foundations

Sedimentary and foliated rock
3,000

When soll tests ar required by Section R401.4, tho allowable bearing capacities of the soll shall be part of
the recommendations.

. Where the la determines that in-place soils with an allowable bearing capacity of less than

31500 paf are ety o o resent o th i, s aowablehearig eapaciy ot e etorminod by st
investigation.

Foundation Materials

Minimum Specified Compressive Strength of Concrete

Minimum Specified Compre:
Strength * (f'

Ty location of Concrete Ce tructi

Basement walls, foundations and other

concrete not exposed to the weather

Basement slabs and interior slabs on grade,
pt garage floor slabs

Basement walls, foundation wal

walls, and other vertical concrete work

exposed to the weather

Porches, carport slabs and steps

the weather, and garage floor slabs

17



Footings R403

W All exterior walls shall be
supported on continuous
solid or fully grouted
masonry or concrete
footings

B Footings shall
be supported on
undisturbed natural
soils or engineered fill.

R403.1, R602.10.9 iter

Footings — Table R403

TABLE RA403.1(1) -
MINIMUM WIDTH AND THIEKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION
Gnehany 5 e a

Gnaune anow oo nn{ COAG-BEARING VALUE OF 50N (maf)

ernurin o e o] o] ] o] et sa00]

TABLE RA03.1(2)
ICKNESS FOR CONCRETE FODTINGS FOR LIGH

BINIMUR WIDTH AND T
WITH BRICK VEHEER OF LATH AND P

TFRAME CONSTRUGTION
ASTER (nches)® 559

SROUND SHOW LoaD | ATORY AND TYRE OF l

MINIMUM WIDTH ANG THIGKNESS FOR GONGRETE FOOTINGS WITH GASTIN-PLAGE GONGRETE
R PARTIALLY GROUTED MASONRY WALL GONSTRUGTION (Inches)® & & &

sTORY AND TYPE OF 5Ynutvunzl LOAD BEARING VALUE OF SOIL (

2/13/2023

Results of improper backfilling under slab.

8” void below slab.

Footings — Table R403

TABLE R403.1(1) :
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTIO!
e

LGAD-BEARING VALUE GF BOIL (af)

sl ssoe] sson] o] saee] oo

18
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Footing Sizes Footing Review - R403.1.1
Section R403.1.1

Footing Thickness
and Projections

B Minimum footing sizes, both for concrete and masonry 2" MINIMUM BUT
footings, per Table R403.1 and Figure R403.1(1) NOT GREATER THAN

B Footing width (W) based on soil load-bearing value THE FOOTIN(tG) THICKNESS

B Spread footing to be a minimum of 6 inches in thickness

B Footing projections (P) to be a minimum of 2 inches, and
in no case less than the thickness of the footing

6” MINIMUM FOOTING
THICKNESS (+26”) t

1 Loading

Footing Projection

— Footing

— Footing width i The over sized footing

projection does
NOT exceed
the footing
thickness (T).

minimum of

. reacts to the loading
12 inches.

and the condition of the

soil.

Footing Environment Inspection What’s Required

building on 5
unstable or fill \\TH,JJ‘T[]]IF_?A.

soils comenremms

19
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Footing Environment

Positive Attachment Of Pier To
Foundation Section R502.9

Minimum Footing Size

® The size of footir
supporting piets and columns
shall be based on the tributary
load and allowable soil
ure in accordance with

R403.1.1

R404.1.9 — Isolated Masonry Piers

” i tion provi
nominal thickness and a nominal , prescriptive re
length not exceeding three times the :

< the construction of
nominal thickness. -
Where hollow masonry units y pier foundations

filled with concrete or p g raised floor

ted masonty piers shall
be sized according R403.1.1.

(1 out of 6 comments)

20
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Remove at least...

= R403.1.4 Minimum depth

m All exterior footings shall be placed at least 12” below the
undisturbed ground sutface.

m Where applicable, the depth of footings shall also

2S S

conform to Sections R403.1.4.1 through R403.1.4.2.

Footing Inspection

R403.1 Footings

B Exterior footings to be placed at least 12 inches below undisturbed
ground

B EXCEPT WHERE OTHERWISE PROTECTED FROM FROST,

'OUNDATION WALLS, PIERS AN
SUPPORTS TO BE PROTECTED BY

OTHER PERMANENT
extending below frost line, or

constructing per R403.3 (frost-protected shallow foundations), or
constructing per AS! 01 (frost-protected foundations), or
erected on solid roc]

Top surface of footings to be level

HE B R EEEQT

Bottom surface of footings limited to 1:10 slope

W Stepped footings may be used where 1:10 slope exceeded

Footing Continuity, Surface & Step

= Focus:
= Continuous
m Level

= Slope

R403.1.5

2/13/2023
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Bar Support

Reinforcement shall be
secured in the proper
location in the forms
with tie wire or other bar
support system to
prevent displacement
during the concrete
placement operation.
Steel reinforcementin
concrete cast against
the earth shall have

R403.1.3.5.3 Supportand cover.

Reality

Site Preparation

Removal of debris from Under-Floor Space “Crawl Space”. The under-floor
grade shall be cleaned of all vegetation and organic material... IRC R408.4

Backfill Under-Floor Space. The remainder of the excavated area shall be
backed filled with the same type of soil as was removed during the ex
IRC R406.3.4

Concrete Floor - Site pre| ion. The area within the foundation walls shall
have all ve; ion, top soil and foreign material removed. R506.2

Concrete Floors Fill. Fill material shall be free of vegetation and fore
The fill shall be compacted to assure uniform support of the slab, and
ept where approved, the fill depths shall not exceed 24 inches for clean sand
or gravel and 8 inches for earth. R506.2.1

Reality

Provide bulkheads when concrete pour is not
continuous.

2/13/2023
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Footing Inspection

Protection due
to weather.

Cold weather.
Hot weather.

Rain.

Cold Weather Rule

acc e
cutrent AmLm, n (‘nm,rug Insmuu dd‘muun of cold-w Al]]gr concreting,
ACI 306 is, “a period when for more than 3 su
temperature drops below 5°C (40°F) and s

y 24 hour period.” Tk

the concrete at an early

s
5 MPa (500]) i), which typicall h‘p within the
24 h()urs. In addition, “huu er air temperature at the time of concrete p! ment
is below 5°C (40°F) and freezing temper: thin the first 24 hours after placement
are expected, the following c:neml issues should be considered: (1) Initial concrete
perature as delivered; (2) Protection while the concrete is placed, consolidated, and
shed, and (3) Curing temperatures to produce q

Portland Conerete Association

Cold weather construction

American Concrete Institute (ACI) 318 references “Cold
Weather Concreting” in ACI 306.

The following items are discussed in the ACI 306
report:

Recommended temperature of concrete, temperature
of materials, placement preparations, duration of
protection period, methods of determining in-place
strength, form removal, protective insulating covers,
heated enclosures, curing methods, and accelerating
admixtures.

IRC, section R404.1

2/13/2023
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Cold weather construction

Mortar for use in masonry

construction shall comply with o TN
ASTM C270 (American Society Y
for Testing and Materials). -
It includes subjects such as

storage of materials, mixing of

materials, mortar specifications,

test methods, admixtures,

tempering, bond, workability,

durability, strength, etc.

IRC, section R607.1

Cold weather construction

This “guide” will include specific iBE=s
provisions for heating of material,

and when to provide

enclosures...such as:

20 degrees and below. Heat
mixing water and sand to produce
mortar temperatures between 40
degrees and 120 degrees. Provide
enclosures and supply sufficient
heat to maintain masonry
enclosure above 32 degrees for 24

hours.
American Society for Testing and Materials C270

Cold weather construction

The “National Concrete Masonry Association” has published
a “Hot & Cold W onry Construction Manual” which
is available.

Price: § 7.00

2/13/2023

Cold weather construction

In section 7.5 of ASTM
C270, “Climatic Conditions,”
it states “...cold weather
masonry construction
relating to mortar shall
comply with the
International Masonry All
Weather Council’s “Guide

pecification for Cold
Weather Masonry

Construction.”

ASTM C270

Cold weather construction

can Concrete Institute (ACI) 530 , the

Specification for Masonry Structures,” this document will
include specific provisions related to cold weather, such

Heat mortar sand or mixing water to produce mortar
temperatures between 40 degrees and 120 degrees at the
time of mixing. When ambient temperature is below 20
degrees, provide an enclosure for the masonry under
construction and use heat sources to maintain temperatures
above 32 degrees within the enclosure...and for 24 hours
after completion of the masonry.

IRC, section R404.1

Cold weather construction

The “National Concrete Masonry Association” has also
published a document called their TEK manual. In sec TEK
3-1C, “All-Weather Concrete Masonry Construction,” it also
contains provisions for cold weather, hot weather, rain, snow, wet
weather and windy weather. See next slide. The TEK manual
can be purchased, or it can be down-loaded (free) from any of
their members’ websites.

National Concrete Masonry Association
13750 Sun: Valley Drive

Herndon, Va 20171-3499

703/713-1900

Website www.ncm

24
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Cold Weather Requirements

Requirements Cumulative From Top to Bottom of Chart

Cold weather construction

Goneral Preparation and Construction Requirements: Stor units and other materils in dry conditions of the ground.
Do not lay frozen units (those with temperaturos below 20° F)or thoso with visible co or snow. Do not heat water or
aggregates above 140¢F. I not necessary to heat grout materials unless thelr temperatures are below 32°F.

Ambient Temperatutes Mean daily temps for un-grouted masonry, and
In TEK 3-1C, “All-Weather Concrete Masonry Construction,” it (During Construcion) it iy s for routed masony o

will include specific provisions for heating of material, and when

to provide enclosures... e ——

or

membrane for 24-hours,

Heat sand or water to produce mortar temperatures between 40 - i dlused. | *No additional
degrees and 120 degrees. When the ambient temperature is 20 Keep grout above 70

degrees and below, provide an enclosure for the masonry under

construction and use heat sources to maintain temperature above exeeds 15 JE -

: P e || O et B
2 degrees within the enclosure. F———

ACI 530/TMS 402 Masonry

Solid Rock

= Solid rock or rocky soil

. m Grade beams must be
SOllS full depth unless solid
rock is encountered.

Compactions

Solid Rock Solid Rock
= Beam must be a minimum of 12” deep and 2” into solid rock

= Do not penetrate rock more than 2” as this will socket
beams into rock and this will hinder slab compression

e

Acceptable engineer practice

25
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Footing Inspection

Inspection record.

Approval required.

(the inspector) ... “shall either
indicate the portion of the
construction th:

completed or not

holder ... of any

with the code.”

Understanding & Inspecting

Foundations
THE CONCRETE REINFORCING STEEL INSTITUTE provides
the following guidelines for SOil properties:

“Class A”, at 30 psf, includes clean sand, gravel, and broken stone,
free of fines that might obstruct free drainage.

“Class B”, at 45 psf, includes granular soils, mixed grain sizes,
dense enough to cause low permeability.

“Class C”, at 62.5 psf, fine, silty sands; granular soils with some clay;
some glacial tills.

Tables R404.1(1)-(4) versus R404. Deformed Bar Identification

Steel reinforcement.

Both require grade 60 bars

Concrete allows grade 40 at 2/3 spacing
Masonry allows both bigger & smaller bar substitutions (up to 72” o.c.) What grade of s
Concrete allows smaller bars at closer spacing, but not larger bars at

wider spacing

While masonry used standardized bar sizes & spaces, concrete used st) Producing mill.
exact numbers (such as #7 @ 31” o.c.) B numbx
Both make no mention of dowels except (Stay-in-place forms) (3rd) Type S for Billet.
Masonry makes no mention of horizontals
Concrete requires horizontals only if verticals are needed (two at 8 foot One Line for 60,000 psi strength.

tall and three at 9 foot) the two main longitud

Is steel requited?

Grade 60 must also show

26



Deformed steel bars

Minimum Yield Designation

B For or 60 bars, either the number 60 or a
ole continuous longitudinal line through at
ast five sp ct from the center of the bar

side.

For gr 5 bars, either the number 75 or two | ki
continuous longitudinal lines through at least five 5 SRR
spaces offset each direction from the center of H

bar. Sy

marking designation for Grade 40.

Deformed steel bars

Soft Metric Bar Sizes vs. Inch-Pound Bar Sizes

Soft Metric Bar Tnch-Pound Bar
Size Designation Size Designation

#10 #3

#13

2/13/2023

Deformed Bar

ASTM A 615/A 615M - 01 “Deformed 2
Reinforcement and Concrete Reinforci

Deformed Steel Bars

In the United States, bars sizes have been described
using the term “inch-pound” units. In 1997, the steel
mills in the United States began to phase in the
production of “soft metric” bars.

The term “soft metric” means describing the nominal
dimensions of inch-pound reinforcing bars in metric
units. The physical size of the bars did not change,
just the method to describe them.

ASTM A 615/A 615M - 01 “Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement and Concrete Reinforcing Steel Institute

Deformed Steel Bars

Minimum yield strengths or grades.

Inch-pound (psi) Soft metric (megapascals)

40 (40,000) 300 MPa
50 (50,000) 350 MPa
60 (60,000) 420 MPa
75 (75,000) 520 MPa

ASTM A 615/A 615M - 01 “Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement and te Reinforcing Steel Inst

27
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OLD TABLE

Length of lap (inches)'

Deformed Bar Identification

o Leller o Symbo
== o Leller w Synbol tor Preducing Ml
for Praduting Wil A
B §ize #4

Grade Mark
15" for metee Bars)
Grade Lees {Twa lines oniy)

GRADES 40 (100) and 50 (350) GRADE 75 (520)

R404.1.3.3.7.5 Lap splices Lap Splice

.. Where splices are necessary in reinforcement, the length of lap
1) and Figure

vertical or horizontal Rebar Reinforced Foundations

reinforcing steel is
the lap splice
m Steel should conform to ASTM-615 Grade 60
m Clean reinforcement of loose rust and mill scale, earth, ice,
and other materials which reduce or destroy bond with
concrete.

= Splices should be placed at point of minimum stress

... accordance to acceptable
engineer practices
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Rebar Reinforced Foundations

Rebar Reinforced Foundation

= Placement reinforcement to obtain at
least minimum coverage for concrete
protection. Bars are to be arranged,
space and securely tied and bar
supports to hold reinforcement in
position during concrete placement
operations.
Bend reinforcing bats cold. No Torch
Bars are to be placed according to
approved plan and details. FIGURE 30:

2/13/2023

Bending Deformed Reinforcement

General of Coverage of Bar

Reinforc t shall be secured in the proper location in the forms with tie wire or other

bar support em to prevent displacement during the concrete placement operation.

Steel reinforcement in concrete cast against the shall have a minimum cover of 3

For concre
and for conc;

12” Masonry Foundation Walls with Rei
Table R404.1.1

The distance from the face of the soil side of the wall to the center
of vertical reinforcement shall be at least 8.75 inch

At no time shall any reinforcement be placed against cmu walls — TMS 402 section 1.12

29
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Placement of Vertical Reinforcement ACI - Bundling

ACI530....1123.4 Groups of parallel reinforcing bars bundled in contact to act as a
unit shall limited to two in any one bundle. or ACI 318 ...7.7.4

Change in thickness IRC 606 & TMS 402

Where walls of masonry of hollow A i bearing walls more than one story
; high shall be 8 in. Bearing walls of
units or masonry bonded hollow 3
one story buildings shall not be
walls are decreased in thickness, a i

¢ than 6 in. thick
course of solid masonry shall be

constructed between the wall below

Changes in thickness
and the thinner wall above, or

Where walls of masonry of hollow units
special units or construction shal gy e el i
g - decreased in thickness, a course or course of
used to transmit the loads from face

solid masonry shall be interposed between
shells or wythes above to those y i the wall below and the thinner wall above, or
below. special units or construction shells or wythes
e to those below

R606.4.3 Change in thickness.

Minimum thickness

= The minimum thickness of
masonry bearing walls more
than one story high shall be 8
inches. Solid masonry walls of
one story dwellings and garages
shall not be less than 6 inches
thickness.
Backfill shall not be placed against : Vertical Reinforcement

the wall until the wall has sufficient : ‘ Locution?

strength and has been anchored to Placement?

the floor above, or has been

. Running Bond
suf 1tly braced to prevent - > : o

damage by the backfill. |‘ 4| |- /i Unit Overlap Stack Bond
4.1.7 Backfill placemen

R606.3.1 Bed and head joints.
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Foundation Inspection

Unit masonry.
joint thicknes

within the following tol

from the specified dimen

int: +1/8 inch =
min. to 7/8” max

3/8 inch
max.

= “3/8 min., ¥4 max

R606.3.1

Interlocking

Commentary TMS 402 section 1.9.4 Intersecting Walls

Intersecting Walls

Option €3 Bond Henm

Any units disturbed to the e

that inj

bond is broken
be removed and

2/13/2023

Cast-In-Place
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Foundation Walls
Section R404

m Concrete foundation walls shall be selected and constructed in
accordance with the pro ns of Section R404.1.2.
= [R404.1.2] Concrete foundation walls that support light-frame walls

shall be designed and constructed in accordance with the prov:
of this section,

= ACI 318,

= ACI 332 or

= ACI 530.

= (PCA 100 has been added to 2009 IRC.

Vertical dowels into the
footing need to be either
embedded or drilled and
epoxied with an

MMAAMN approved ep

te the ties and laps
§ of the reinforcing,
nud on forms

Foundation Walls

Unless supporting less than 4 feet of
unbalanced fill, backfill not to be
placed until wall is anchored to floor
'g)bé;we or sufficiently braced R404.1.7

Special provisions for Seismic
Design Categories D, and D,

2/13/2023
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Plain Masonry Foundation Walls Pinin oy Fawtation Walls

LA M SIS WAL NGMINAL WAL THICKNESS fmshes)

UNBALANCED

m Table R404.1(1).
m Known values:
= Wall height.
= Height of unbalanced fill (> 4’)

= Lateral earth pressure (soil type)

Reinforced Masonry Walls Foundation Wall

= R404.1.1(2) for 8" walls.

= R404.1.1(3) for 10" walls.

= R404.1.1(4) for 12" walls.

= Known values: Y ot e
= Wall height.

= Height of unbalanced backfill.

= Lateral earth pressure. e
. 35" ok cancrets s

TADLE a1 1)
B NCH MASONRY FOUNDATION WALLS WITH REINFORCING
"WHERE & » 5 INCHES"

P ———

Foundation Wall e e e e

Two Biggest Factors on Connections & Rebar
Wall Height & Soil Load

SVITCHING:
FROM SAND
0 CLAY

ADDS 1007
MORE LOAD

£

An overall wall height increase of 8' to 9’ also adds about
25% more load given the same backfill height

33



Concrete Foundation Wall

= Flat slab design tables:
u Horizontal reinforcement per Table R404.1.2(1).
= Vertical reinforcemen
m Tables R404.1.2(2)-(4): rebar in center.
u Table R404.1.2(8): rebar 1 //4” from inside face.
= Known values:
= Maximum wall height.
= Height of unbalanced backfill (>4’).
= Lateral earth pressure.
= Wall thickn

= Location of rebar

Flat Wall: Vertical Rebar in Center

[——ZAPLE faoL 1263)
o

ANAL FLAT

"WALL i BACKFRL HEIGHTS
e =

Do not miss the footnotes

Alternate Bar Size

TABLE Rd04.1.2(9)
MINIWUM SPACING FOR ALTERNATE BAR SIZE ANDIOR ALTERNATE GRADE OF STEEL" "

AR, SIZE FROM APPLICABLE TABLE N Rud127
BAR SPACING B4R 52 FROM APPLICABLE TABLE IN SECTION
FROM [

APPLICABLE Altemate bar sizs andior alwermate grade of stee! desired
ABLE M
SECTION

2/13/2023

Minimum Horizontal Rebar

= Known value: wall height

TABLE Raod..21)
MEIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE BASEMENT WALLS™>
MAXINUM URSUPPORTED

EIGHT GF BASEMENT WL
foet) LOCATIGN 0F HORZONTAL REBIFOACEMENT

inimum horizontal
reinforcement

Flat Wall: Vertical Rebar on Inside Face

TABLE Raod.1.218)
MINMUM VERTICAL REINFORCEMENT FOR - &, 104HCH AND 12-HCH NOMINAL FLAT BASEMENT WALLS'

s

Do not miss the footnotes

Laterally Supported

R404.1.2.2 Reinforcement for foundation walls.
Concrete foundation walls shall be laterally supported
at the top and bottom.

R606.9 Lateral support.
ry s shall be laterally orted in either

the horizontal or the vertical direction.
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R403.1.6 Foundation Anchorage

1. Minimum Of Two Anchor Bolts Per Plate Section.

2. One Bolt Located Not More Than 12 Inches Nor Less Than Seven Bolt
iameters From Each End Of Each Plate.

3. Bolts Shall Be At Least '/2” Diameter And EMBEDDED A Minimum Of

Seven Inches Into Masonry Or Concrete.

4. The bolts shall be located in the middle third of the width of the plate.
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Alternate Anchor System

MR Y
. fa -+ .

General Notes

table below

000V

" the embedmentlinc to the bottom of the spall ful loads apply: Any portion of the strap

Unless otherwise noted, do NOT install where: (3) a horizontal cold joint exists within
the embedment depth between the slab and foundation wall or footing beneath, unless
provisionsare made to transfer the load, or the slab is designed to resist the load imposed
by the anchor; or (b) slabs are poured over concrete block foundation walls.

What size washer?

Foundation

Foundation anchorage.

Question: How close to the edge of
the plate can the hole be drilled?

Answer: Yes, middle third, and the
National Design Specification for
Wood Construction (NDS), for loads
perpendicular to the grain, states
the minimum edge distance is four
times the diameter of the bolt
(measured to the center of the bolt).

R403.1.6 & NDS WFCM

2/13/2023
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Foundation
Foundation anchorage.

Question: Are there limitations on
the size of the hole for the bolt?

Answer: Although not specifically

noted in the code, the NDS specifies
that holes drilled for bolts shall be a
minimum of 1/32 inch to a maximum

of 1/16 inch larger than the bolt

diameter (9/16 inch to 5/8 inch for a

2 inch diameter bolt).

2021 IRC R403.1.6 & NDS WFCM

Foundation

Foundation anchorage.

Question: Can the sill plate
overhang the foundation wall?

Answer: Although not clearly
specified in R403.1.6 of the
code, in Section 2.4.1.3 of the
WFCM, “Bottom Plate,” it
notes that bottom plates that
are connected directly to the
foundation shall have full
bearing on the foundation.

2021 IRC R602.3.4 and WFCM

2/13/2023

Foundatio
Foundation anchorage.

Question: Can the sill plate
overhang the foundation wall?

Answer: Although not clearly
specified in R403.1.6 of the
code, in Section 2.4.1.3 of the
WFCM, “Bottom Plate,” it
notes that bottom plates that
are connected directly to the
foundation shall have full
bearing on the foundation.

2021 IRC R602.3.4 and WFCM

Foundation Anchorage

Interior load-bearing walls. R602.4 Interior load-bearing walls shall be constructed, framed
and fireblocked as specified for exterior walls. R403.1 General. All exterior walls shall be
supported on continuous solid or fully grouted masonry or concrete footings, ... The wood
sole plate at exterior walls on monolithic slabs and wood sill plate shall be anchored to the
foundation with anchor bolts spaced a maximum of 6 feet enter. R403.1.6 Foundation
anchorage. . . . Interior bearing wall sole plates on monolithic slab foundation shall be

ly anchored with approved fasteners.

Foundation anchorage:

Foundation anchor straps spa required to provide equiva anchorage to
anchor bolts. When vertical reinforcing is required by other sections of this
code, the foundation anchor straps shall align with the reinforcing.
Exceptions:

1. Walls 24” total length or shorter connecting offset braced wall panels shall be
anchored to the foundation with a min. of one anchor bolt located in the center
third of the plate i be attached to adjacent braced wall panels
according ts t corners.

2. Walls 12” total length or shorter connecting offset braced wall panels shall be
permitted to be d to the found: ithout anchor bolts. The wall
shall be attached to adjacent braced wall panels according to Figure R602.10.5
at corners.

R403.16
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Anchor Layout Exception at Short
Walls

R403.16

Issues With Stoops

M Grade higher than the wall
= Extreme load increase
= Flashing/wood
= protection
M Voids under slab
= Compaction
= Structural Slab

M May require dowel
support

Quote by structural engineer

Masonry Industry Standards
ACI 530/ TMS 402

Other Important Items
M Stoops
HSlopes
EUnbalanced exterior grade
M Footing steps

HBrick ledges

Quote by structural engineer

Stoop Example Detail

] Quote by structural engineer

Footings on or Adjacent to Slopes
Section R403.7

B Provisions applicable for slopes steeper than 1:3

B Buildings below sloes to be protected from slope drainage,
erosion and shallow failures

® Figure R403.1.7.1 indicates complying setback from toe of slope to face of
structure

= Additional criteria for slopes exceeding 1:1

B Buildings at to of slope to be protected from movement due to
detrimental settlement

B Figure R403.1.7.1 indicates complying setback from top of slope to face of
footing

B Additional criteria for slopes exceeding 1:1

2/13/2023
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Face of footing,

- HI3 required set back,-
40 ft max.

Poured

Reinforcing steel & anchor
devices must be secured in
place prior to placing

concrete.

Face of structure

Toe of slope

Hi2 15 ft max. /

Footings on or Adjacent to Slopes
Section RR403.1.7.3

® On graded sites, top of exterior foundation to
extend above street gutter at discharge point
a minimum of 12 inches plus 2%

m Alternate setbacks, clearances and drainage
elevations permitted when approved by the

building official

ICF/ Stay-in-place forms

2/13/2023
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Stay-in-place forms
ay-in-place concrete forms shall comply with this section.

1. Surface burning characteristics. The flame-
loped index of forming material, other than foam pla:
sed on the interior shall comply with Section R302. The surface
2 of foam plastic used in insulating concrete

covering. Stay-in-place forms constructed of rigid foam
plastic shall be protected on the interior of the building as required by
Section R316. Where gypsum board is used to protect the foam plastic,
all be installed with a mech
adhesives i

R404.1.3.3.6.1

One Engineer’s Report

um Lap Splice Lengths*

Max Non-Contact Lap

Bar Size Lap Length
p Leng Separation

#4(1/270) 3
_#5 (5/8" () i S
_#6(3/470)

(870

* Chart based upon ACI 318-05 Section 12.15
Class B

f'c = 3,000 psi

fy = 60,000 ps|

Normal weight concrete
Offset bar location in wall

Stay-in-place forms

ior wall covering. Stay-in-place forms constructed of rigid foam
p! be protected from sur i
application of an
Exterior surf:

where the probability of termite infestation is
y le R301.2(1) or Figure R301.2(7), foam pla
all be permitted below grade on foundation walls in accordance
ection R318.4.

5. Flat ICF wall system forms shall conform to ASTM E2634.

Coverage and Clearances

2/13/2023
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Dampproofing and Flashing

en inside the large void in the “Insulated

light blue sides are the insulation, the black cross
members hold the insulation together and the vertical steel are
reinforcing added to the ICF during wall erection. In the far end of the
photograph, the concrete arted to flow into the form but for some
reason did not fill the void.

m A second void is discovered in the same
wall. This void measures 2’ long and 2’ high.

m This photograph illustrates a close-up of the
concrete beginning to flow into the ICF void. For
some reason, the concrete cured before all the ICF
form was filled.

R402.3.1 - PRECAST CONCRETE
FOUNDATION MATERIAL

s section adds

mum requirements for
matetials used in the
manufacture and
installation of precast
concrete foundations.

2/13/2023
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RETAINING WALLS

.1 De
Concrete or masonty foundation walls shall be designed in accordance with accepted engineering practice
where cither of the following conditions exi
.2, Walls supporting more than 48” of unbalanced backfill that do not have permanentlateral supportat

the top or bottom.

R404.5 Retaining walls

B Retaining walls not laterally
supported at the top, retaining
more than 24 inches of
unbalanced fill shall be
designed to ensure stability
against overturning, sliding,
excessive foundation pressure
and water uplift. Safety factor
of 1.5 against lateral sliding
and overturning required.

Laterally Supported Foundation
Walls

Concrete or masonry foundation wa
hall be designed in accordance with
accepted engineering practice when

either of the following conditions exi

subject to hydrostatic
re from groundwater.

2. Walls supporting more than 4
of unbalanced backfill that do not
have permanent lateral support at the
top or bottom.

R404.1.1 Design required

R404.5 Retaining walls

B Retaining walls laterally
supported at the top,
retaining more than 24
inches of unbalanced fill
shall be designed to ensure
stability against overturning,
sliding, excessive foundation
pressure and water uplift.
Safety factor of 1.5 against
lateral sliding and
overturning required.

il

AN

Retaining Walls R404.5

Retaining walls that are not laterally supported at the top
...shall be designed to ensure stability against overturning,
sliding, ex ive foundation pressure and water uplift.

2/13/2023
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01 3 Roof Dramage IRC section R406.1

S Perforated
Damproaofing or Drain tile
Waterproofing
Membrane —

Gravel

R801.3 Roof drai
In areas where expansive soils or collapsible soils are known to exist, all dwellings shall have a controlled

Gravel 47 and vapor

method of water disposal from roofs that will collectand discharge roof drainage to the ground surface retarder

notless than from foundation walls o to an approved draina em.

. . Foundation Drainage
Foundation Inspectlon Section R405.1

Unless soils are classified as Group I, drains are
required around all concrete or masonry
foundations that enclos

germior aveon grade

ears cies,” gravel or crushed s
ated pipe, o
oved systems or materials

Note

Scismic category: A q q q
b Comerere roomiG, Specific installation requirements are provided

Soil classification: SM i
for gravel or crushed stone drains, as well as for

drain tiles
f the approved plan shows ail like this one how will the

e a5 inspector do their field inspection by plan or by code?

R405.1 - CONCRETE OR Dampproofing /waterproofing
MASONRY FOUNDATIONS The Building Official needs to compate the

“standards” or “acceptance criteria” or the

“independent testing” of a product to the
intended use of that product, and make the
A filter membrane decision on whether to approve or not to
now required for - approve a product.
perforated foundation
drains. OR

Filter membrane required for perforated pipe foundation
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Foundation Waterproofing and
Dampproofing

s to be parged
3/8 inch portland

bituminous
ment, surface-
bonding mortar, or one of
for waterproofing

Concrete walls to be
dampproofed

dampproofing or waterproofing
materials

R406.2 Concrete and masonry
foundation waterproofing

= Walls shall be water proofed in accordance
with one of the following:

. 2 ply hot mopped felts
. 55 pound roll roofing
. 6-mil polyvinyl chloride

. 40-mil polymer-modified asphalt

. 60-mil flexible polymer cement

. 1/8 inch cement-based, fiber-reinforced,
waterproof coating

. 60-mil solvent-free liquid-applied synthetic rubber.
Exception applies to ICF walls

1
2
3
4. 6-mil polyethylene
5
6.
7

Dampproofing/waterproofing

‘When a manufactured product, such as foundation
dampproofing and foundation waterproofing is proposed
to be used instead of the conventional bituminuous
coating on the foundation wall, the building official will
need to verify compliance with the specific code
requirements, and any national “standard” pertaining to
the product.

The process of getting a product approved is the
responsibility of the designer/builder, not the Building
Official. The Building Official may look for testing or

Evaluation Service reports to determine compliance.

2/13/2023

Foundation Damproofing & Waterproofing

FINISHED
GRADE LINE CONCRETE BLOCK
FOUNDATION WALL

CONCRETE SLAB

undation Waterproofing - R406.2

= Requires
dampproofing or
waterproofing for all
conctrete and masonry
foundations that
retain earth and
enclose interior
spaces and floors
below grade.

Dampproofing /waterproofing

ACCEPTANGE GRITERIA FOR GOLD, LIGUID-APPLIED,
BE

;3 ERIOR
AND WATERFROOFING MATERIALS
Approved Fapruary 2084

PREFACE
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Published by Distributors
FOUNDATION WATER-PROOFING

System 17-PMA

Syslom 17 PMA 1s o costafecte, wateror sovent based. polymer-mefod asohan
watarproafing material with Gxceliant slastamenc proportas. Wher a0y
Irckriess Wit anaiss the Gomracter t ofer & 10 year IMtecl whprariy, I
Pooed 1o et of eX3864 the parorMANGS DrapeITISS of he bast pomer moried
asphal cotinge System 17 PIAA l desianect and mcommoncied
Gracia on exterior faundation walls. This coating was deve
flom: 1t et fough, crabfe iiah whioh can bridge ehimkate oracke. Sysiom
17 BAIA MAINAINS 18 GUSARANG GParas whan sxB0sed 15 Sharmicals sammonty
found in sois.

for uso below
ay apphca-

Proparty Tost Msthoed Rty

ASTM D 2030
ASTM D 2030

s Srormer E=ncoe=
pH =
[ r— ABTM G e,
Spen min 1 biAn
Elengation

Focevary from 300% = 2 werage
B ASTMD 4 Average 80%
Low Tompeatirs T Mardral
Flerabilly 475" sample

Liquic Wator Al ASTHD Goi%

penen 10

Base Coutrse

ed blast- tumlcc
the prepared subgrade when the

] ]: cepti is not required whe e e slab i
d on well-drained or sand-gravel mi i sified as Group
T according to the United Soil C ion System in accordance with
Table R405.1.

Vapor retarder

mil (0.010 ind nm) vapor retarder conforming to AS
rements with joints lapped not less than 67 shall be placed
between the concrete floor and the base course or the prepared subgrade
where a b ourse does not
Exception: The vapor retarder is not required for the following:
1. Garages, utility buildings and other unheated accessory structures.
For unheated storage rooms having an area of less than 70 sq. ft and carports.

s, walks, patios and other flatwork not likely to be enclosed and
heated at a late

fficial, based on local site conditions.
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l r—

Changer
_I er? Y 4 Reinforcement support.
re provided in slabs on ground, reinforcement shall be supported to rem place from
s - I of the slab for the duation of the concrete placem
s s e 7
R
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Summary

fy all code requirements.
Call your local building department with questions.

...And remember: “Life is g00d.” (Brent Snyder 2006)
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